(is) B^mnnsf (jp) (12) & ^fj 4% jjft & ^ (a) do^iraiB^ws^ 
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(54) *4W6WCStt*4WRSH3&r««:»C!)«)RStXEa5rr-5fc«)<0^ 



(57) [£tt] 

[MA] *«^0^«9^a<JtCtSt4^«!ia*H^t-5fe 



(2) 



ftm*8-2 3 9 7 5 



© t* & * is^jg 1 73r s 3 cd ^ r n & cib»<o w «c 

^S#l 0 0 0 0 OWT©*<©^ftSW*JB173r£5<0 

i o ] £**Wfc«ttaiMr#, vat. 

^e>. so*, fcM. ^y^y, ^7?- b\ &f&^77- 

h\ DNA, ^figDNA, RNA, ^JEfiR N A7?8«i 
[0 0 0 1] 

[0 0 0 2] 

[S£3fc<2#a!r] £»WC«tt**« (WT. 



[0 0 0 3] Z<Dtz&>, Stt«««H*{br5«^(0» 
J: £ S*t*££-&^ U ff i SJGS tc «t S S«3g^?£^co i 9 

tmrn^mm^m^nm^m^xih^^^^m 

^ (1 9 8 6) ] 

2. -ftv^i^tS^S ( rgSfbiMRj 34 1 
-4 3^— S/*#R«) 

3 . WfT-iStS^ ( r HS.fbi»*j »4.3 - 

[0004]^ $mx&. 

1.5* 

^trt:— Xtt«*fiaos;^;i/7>f r-e^fcJisHS (p. 

J- R. Day. P. S. Flora, J.E. Fox. M. R.Walker, B 
iochem. J., 278, 735-740 (1991) #JH) 3?cDcfco&0 

•»*#AL&ttBtfb*«***-s»ifi 

• tCJl-TSflfeO^iSfclO^Ttt. SorenR. R, Metre R. 
L, Svend E. R, Anal. Biochem.. 198, 138-142 (199 
1). Jonathan N. K, Joseph L. W. Joseph P. D, Rache 
1 E. M, Mary C, Eugene L. B, Nucleic Acids Res., 1 
5. 2891-2909 (1987), Allan J. M, Jeffrey R. B, Ter 
ence W. P, Biochem. J., 191, 276-279 (1990), J. A. 
Running, M. S.Ureda, Biotechnirues, 8, 276-279 
(1990)»CIE«SftT^S. ) 

2. -hDt;i/D- n>j^&\jvmtm^ 

ItWmmiZ Wgffife (J- Sambrok, E. F. 

Fritsh, T. Maniatis, Molecular Cloning, Cold Sprin 
g Harbor Laboratory Press, Second Edition, page 2. 
109-2.113 andpage 9.36-9.46) Lfc !K ^-f^n;/U 
— b±£.9mmM£i£Xm%. (C. C. N. Parry, A. D. 
B. Malcolm, Biochem. Soc. Trans., 17, 230-231 (198 

9)) T&&<D®mw§xm&T&x&&&m*>tix^ 

[0 0 0 5] 

M*K* fb^«^«CJ:-5»ifiT?tt, WWRiW^^K-e, 
BH3 CN»©J:-5«:*«««ii«*Sn-5«iJ»»}^ « 

F»d*^ utiftft u o t-r saratt. 

mxz fttz^m&m±^m^mx'mm Lxm^.itr z> 

[0006] fb^^rx-ti. mjLtiunwfrTjuj* 
» ^ y &&&& u a i ttt«* 6 ^ ^ ^ ^ «t o tc, 



(3) 



nm^8-2 3 9 7 5 



So 

[0007] ^nj&t u*, aMTtiDgmaffi^B 
c mm*i-j n>^- ha^i/D- *«hibwhs 

[0 0 0 8] *«Wtt±jfiUfc«*tt«flD«ja*j»«b 

fzt> (DT'&Zo 
[0 0 0 9] 

R' C0 2 H + RN-C«NR - R* 



[0 0 10] IP**, f££^7j;i/tfv-Y S KR«M*. m*. 
[0 0 11] 

[fbl] 

(=0) OC (NHR) =NR 



R' C (=0) OC (NHR) =NR + 
R" OH - R' C (= 
R" NH 2 -> R' C (= 
R" C0 2 H -> R' C 

S®tCfi&2^£ffi/8g($icg|UTti. j|fc«b^-f <. 
[0 0 12] WT£»8*l*B«£BMiTS. 

[0013] **are««*n**«i:LT«4. stttt 

^«ttTao«Sgb<tt^cDN-j£(DaSI6HF*9 (0- 
10 0*C) -?*H*"C»5*(D, 7^ 

C0014] MtCHf*:*j£(i, 



0) OR" + RNHC0NHR 

=0) NHR" + RNHCONHR 

(=0) OC (=0) R - + RNHCONHR 

^^r^mm. * y*;i/*s^ * * y«fb 

* y ^ h'^t^T * y ;i/#j§§3? 

£JB ; ^ ft, SSS. ^ 

[0015] ±I2S«a)^i: LT(4s 7 -f ;u 

A, ASA (t:-X. Xh'J^7, 

a.— ?\ ^^*>i, ^ta^^— a, jh % *h 7?^ 

7U-h, ^^-f KXV«B»SJIS») 

[0016] *«wr««r**^yY ^ Kas 



(4) 
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®t^oZ£&$>2>) fcbTHU ^5BBg5 1- 

6 1 5 9 9 9&fBfc§B^*ftTv>S#iS-*>L. M. Alberi 
no*>CD>3t£ (J. Appl. Polym. Sci. . 21, 190 (1990)) 
#^tt«BHZ'2 - 2 9 2 3 1 6 ^S«£BK*£ixTv^ 

Mb^^Y V*>7*-h(0*^#xV * Mb*«E« 

[0017] ±ia#«i^u-r vm-hftdwtt'c 

2, 4-h'JU>^V»>7*-h, 2, 
6-hUl/>'>VVi/7^-h, 2, 4-H;u>iM 

v vrr- > i: 2 , 6 - >" u i/ > v-r v ; >7*- r^fl 

-^Yvm-F, 4, 4' , 4" -h'J7x-;i/ 

K ^*rV-*?'ls>- I , 6-^VS/7*-K 'Jv 

T*— K m-7xz^^^V'>7^-h> i-73-\s> 
-1, 5 -^Y Vv7^- K 4, 4' -tT7;n-U> 
vWvT**— K y'7xr/M^>-4, 4* - 
vm-K 3, 3' -y^h^ri/-4, 4* -tT7 
x-;iyWy7^-h, 3, 3' -*J **)WJ7 
;U^^>-4, 4* ->W>7*-hs >fV*D>i? 
-f v*>7*-h*:tif,©iS*SW5ui:d«TS 

So 

[o o i 8] ±8B* y*;M*->"-r ^ -e©^ 
>fv^7*-hfcl/m 7^-;u>r v>t* — K 

(;*VI/K -h'JMV'>7^-h, 
f;i/7xz;KVy7^-h, *>^DA^i/M v>7 

So 

[ooi9] «a«cjMisti«ci:T»atf, z<d 

m\zt>M%sm±mt\sT&. -oh. -nh2, -co 

OH, -SH, -NH7;^;i/*iH4Wt5ft^ftl 

T MB £ K8T S a -f v ^ 7 * - h 3MMb«« &*>mm 

[0 0 2 0] ±s5W«* , M v^T*-h£>*;utf^Y 

l-7xz;i/-2-^l/>-l- 
**->r\ 3-^^-l-7x-;^-2-^*l/> 

C : H 5 0H + C s H 8 -N=ON-C 6 H 8 
R' NH 2 + RN=C=NR 

<D&o \ZMf?TZ> (Frederick Kurzer. K. Douraghi-Za 
deh. Chemical Reviews, 67 , 117-135 (1967) RXf Andrew 



- 1 - + r\ 1 -X^;i/- 2-7t^*b>-l-;t 
(0 0 2 1 ] ±IB* v-f ^ JK&M 

Kfb^co— wtut^ir^cktf-cgs. ft, :ti^ 

[0 0 2 2] jfc©*^* Kfb.S^ MAK-SrBBSa 
6 3 - 1 7 2~7 1 8^&«»V«HBB6 3 - 2 6 4 1 2 

^u>««WjtraurJ5cs«7ktt4M-*$nfc*-< r© 

So 

[0 0 2 3] ^r*U0*>r:7T»oT*u *««T'ffiffl 
±1 0 0WT<8*;t/tfSM ^ l/Tl^*6D## 

c©*;u#^>r ^ KiS^fb^(c^^T^;u 

^ FS<OjR#l 0 liU±0^(it$tg®T-(irpWi^^ 
#ft»K a»±Jcafif$-frS(»<3Dft!3»lr^tSASWbOT 
[0 0 2 4] X. *«WTffiffl-r-S*;u^^-r ^ 

^Yb^ico^ao^aiibrii, 1 o o oia±T-& 

!K 1 0 0 0 0 0JUTTftSCi:As#SUi^ o 

[0025] ft, «*k. Huia#«s^y^V'>^^-h 
fh^e)^V'>7^-Kc^;i/^y>i' * KfbidSait" 

tt, ftttft 1 0 0 0£»fcfc^*<SD*#?E*- S#, C 

[0 0 2 6] t"etRWU3S:J:-5t:, ±MiifrXV<<X 
KSE^{b^5tC^*tS^;U^vV = KSflDSJiStttti* 

* >Wf©*t5 «i:A> if ©JStt*** tSJ&T S o 
[fb2] 

-* C g H 5 -NHC (=N-C 4 H 6 ) OC 3 H 6 
[fb3] 

- RNHC (-NR* ) NHR 

Williams, Ibrahim T. Ibrahim, Chemical Reviews, 8 
1, 599-606 (1981) #») <2T\ ' C «fc -5 3& 



(5) 
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[0 0 2 7] *#W©«tt«**B*T«fctf>©#» 

[0 0 2 8] .*;u^^-f ^ Pfbd4tott. ifiUBtjftl;. S 

So 

[ 00-2-9 ] m&mtzizmtt&xv^x KifBaui* 

[0 0 3 0] C(0<t5CUT»6tlfc**WOfgtt1Mt 
*BffiT£fc»<0*f»«U *;i/^->'-f * K{bfi*<3DKJS 

>. urn* inM, ^7fX ^r^h\ ^^r^ h\ 

DNA. ^fiJtDNA. RNA. ^RNA^^t^C 
£#T-#£o 

[0031] ±ffi*aw©*tt»w*B«Tafctt©*f 

i oo-ciirscii^^tbt^o 

[0 0 3 2] Z<D£oiZ\sXm &ftfcB**n&Btt» 

Wi. »igtt»*tf»«t:»uiWt:5iHt:a}«*ttfe 
£Ch##<. B*flS»*<D£*fc*X»WJ«* 9tft 

a^atMBX&{*<z>^¥ttm;§* mm®%.&&o& 
[0033]^ aRHrefi* fs<4®5S(De^^n-5«i 

« (g^«x£) tt^flBT***. Frederick Kurzer, K. 
Douraghi-Zadeh, Chemical Reviews. 67. 117-135 (19 

67)tcM^^nrusJ:o^, £®}mw.m<Dm 
[0034] &LTtz*&m*mti&mi££r>&{zmffl\zwt 

[00 3 5] 

4, 4* -^'>^D^VjM^>'>VV'>7^-h 1 
17. 9gi:->^D^'>MV*>7^-hl2. 5s 
£#;i/*i;>r s KfbfcMfc (3 l -y^-;i- 



2-***U>- l-***->K) 1. 3gc:^tc§^# 
HftT* 1 8 0-CT4B^J6^^ SaT*»*«©* 
frXisj * Kfbd4» (B-&JK1 0, S¥±$tfH=*S2 4 0 
0) £?#fco zcoi 0 g*%Lt), ^^y-;H00ml 

[0 0 3 6] ^ Hb&»** 2 £>S¥ig#l 

-fV*D>i;<7^7*-H9. 9 g- ^n-r^u-r 
V5/7*-K2. 0 ff**;u^i?-f KfbM«C (3 

1 -7x-;i/- 2 >- 1 -t^ry K) 

0. 2 g- fcftlca*3?HftT. 1 8 O'CT-3 BHSJSB* 
i*\ ^lt«ttO^;^yV * Kfb^Jjfi^Jg 1 
0\W^il 9"0T) 4»fco CO10g*~« 

K{bd»**2*»fc. 

[0 0 3 7] *;i/**>V ^ h'fb^S^3cOS<ig^J 
2, 4-h'JU>i/VVi/7^-h/2, 
y^V^>7^-h^ft (rl^fiJ^= 8 0 : 2 0) 7 
8. 4gt7i-Mvm-Ml. 9^^$^^ 

(3 - l-7x-j^7^l/>- 1 -t^y 

H) 0. 9fffcttta*#H«T, 7 5fC2 4»Bfi 

a^tf^Y * Kfb«tt«*3 <*&seio, & 
¥±9t>^S1 5 0 0) £?#fc 0 
[0 0 3 8] *;i/tf*>V 5 Kfb6»«*4<0«jt« 
4, 4' -y7x-;M^>y^V>7^-M 12, 

h*D77>9 2 2. 7ff*"C, i3)\taS*J4 \ MbftMSE 
(3 - p<^;i/- 1 -7x-jl/^l/>- 1 ~^r^-'y 

K) 1. 2 giltttCg^Sffl^T, 7 5-CC1 6B9IBS 
*;u#SM ^ Kfc«tttttt4 (1^10, ft 

¥^12 3 0 0) *»fc 0 
[0 0 3 9] *;M*SM * K{bdft«M5flDaiiBffl 

^ Kfbftfcat (3 i -7x-j^ 

^*U>- 1 -ar*-> K) Hg^S^igT, 18 
0-CT 1 2RpBSJ*i**. YVi/7^-h^fh7^ 
m'>'il/>M#^;F (S^S=3) *?#7^io 
»<&nfc*;i/3jfi/*-f 5 K 7 4 . 6ffi:S^Jg6 
<o*U (^*S/xf u» ^y^^;n-f;i/6 3. 6 

0 0-CT4 8WrBSJK**fc 0 cn^lOffSSt 
0, 5 0-C-CSRB*9 0 ff*»^t:3Ei;u^^>f ^ Kftfi- 
^9««5 (»¥*3t>^«1 4 0 0) 

[0040] luujfivj * h'it&m&m 6 vmam 

4, 4* -y7x-;M^>v?Y h 1 6 2 g 

$fh7bh'D77>8 8 6 ff^T^^^v-T ^ Kfb/U 
(3 1 - 7^-;U7nx^U >- 1 -t^y 

K) 0. 3 3gk»l:i«#UU V77^^Tt7 

o , is^ig^a 13000, ^ u v-?ag 1 5 mm. 



(6) 
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coo4i] #;i/*^>r ^ \<{t&®}®m7<Dmmm 

m-T- h^AT-Jl/ici/V bV^i'V^?^- h 7 0 0 g 

1 K) 1 4 s*B5MfH«~r\ 18 

0-CT* 1 8l$IHKJiS*-a\ -/7m-h*SSfh7^ 
f-;^v"ji/>M^i/VU* («fttt=4) *f#feo 

f;i/7.^x^y-;t/8. 9 g £8 0 # CT2 4B$fIfla&& 

p- hJi^>z)\/tit>m*m l 8 . 6s£ 

/JQX l^P^/S^i±feo cntC^gzk6 9 9. 3ff£Sfc 

re 0 0, * 0 v— a* i o «*%) *»fc." 
[0 0 4 2] *;u2iM>-f ^ Hbduwsa 8 commm 

-fV*D>^V3/7*-h 2 0 gil^^^Y ^ Hb 
M« (3-7(^l/-l-7x-;!/-2-^^l/>-l 
-***>K) 0. 2s*a«*H»T. 18 0-CT18 

vV^K7. 56gh3-y^f;i/7;y-n-7Dl^ 
;UT^>2. 0 4 **8 O^T lB*IBfij6£"£fc8L p 

aSS-frfe, CtltC^gTkl 2 0 jr*»*tcttl;t* tUl 

7-M 1 Ofifi%) 

[0 0 4 3] iii^yW * Kfc£tt«tt9<Z>a!&0I 

4, 4' -'>'y^DA^y;M^>yVVy7^-F 1 
17. 9 *i:*;i/#$;-f * KftiAUK (3 1 - 
y 2 >- 1-t^ryF) 1. 2g$ 

a**HSlT. 1 8 0^T?8l5IBIfiJfc£Hi\ >fv*>7* 
-h*«^i/^D^y;^;i/^>y ^ K (¥±5m^Jg 
= 2.4) 4^feo *^T% i^nfe^J^y^^ K 
7. 8 5gJ:i^*fi6©#'J (aT^rS/3i^U» ^EV 
^^l/i— 7^1/5. 9 2 ar* 1 0 8RrlHS/6* 

^ h*fh^*iB*9 (»?±9^I1 3 0 0, #y?-a 
SI 0 fifi%) 

[00 4 4] ^ KfbSDj** 1 0 coSiig^l 

4, 4' -y7x-;M^>yVVy7^-M5ffh 
tuition I Nb*» (3-^f;i/-l-7xz;t/-2 
-*^*U>- 1 K) 0. 1 g^T- h7th'D 
77>145ff*, SJK*H«T, 7 5-Cr8«rBSJ6 
^Vy7^-h*lII|y7xZjM^>^y^ 

vfeWL\zm^m.m 1 00* u (tJryxfi/» ^ 

y^^x-f;i/9. 4 4g£j!ni*, 7 5 -CT* 4 8 ErfS 
i2frifi*J4 X Kfbd«HW« 1 0 

§2100, *u v-asi oii%) 

[0 0 4 5] ^J^yW ^ KfbSttiBtt 1 1 tiDHiBM 

2, 4-h'JU>S/WV5/7*-h/2 l 6-h'Ju> 
i^Yvm-KDidft (IS«^=8 0 : 2 0) 1 



3. 9ffk*;*>V?l«ftll!«(3-yf/i/-l-7 

i-^^l/V-l-^iyh') 0. lgSfh7t 
KD77>15 0g^ i«#iaT, 75*CT8^P^ 

4) ?#£n*:7j;i/*^ = K^rStc 

b Fn^i/7D^>^^>it N 'J . 6 2g£ 

flD*. 7 5°CT-2 4B$IBKJiS*'t*\ ;tj;U#vW ^ Kfbd 
«3*«11 (S¥^I1 0 0 0, ^'j7-agl0 

[0 0 4 6] s;>r 5 K*b£4MS« 1 2 CDf5ii§#] 

4, 4/ -^x-iM*>^ V->7^- h 2 4gi: 
¥*9^-?S4 0 0M'Jxfi/>^ij3-;b2 0g4f 

h7t h*D77>4 4 o * 
^ KfbAMSE (3 - 1 - 7:n -n/*** 
0. 2 g aa#H»T, 

12 (»¥^15 3 0 0, #'J?-M10U 

[0 0 4 7] tumv* X Nb^SHS* 1 3 ©SHIM 
4, 4* -y*y^n^y;M^>y^V^7^-h5 
2. 4fiffcl, 4-y7;77^>8. 8g^fh7t 
HD77>6 2 0 (CJttn*SjES^f*fc. 7j;i/^v 
-f ^ NbfcMK (3 -A?-)l- 1 -7i-;^^l/>- 
1 K) 0. Sffiftli, M^SBflT, 7 5°C 
T-4 81$IHfij6*Hi\ TJ^tfvV ^ KfbStt** 1 3 

3 7 0 0 , ^VT-iBJKl 01««) * 

[00 4 8] HM#J 1 

(1) 7^^n7U-M^DNAtUi7-0i 

7r — v^* — Ml 3mp 1 8051 ac' Z*«*co 
VJl/^n — ->^1M h 2 9 bas e 

U DNA^SS (MILLIPOREttSs Cyclone Plus DNA/ 
RMA Synthesizer) tC «fc *) „ WTCtSSWO DNA* 
^fi£U7^o CCO^-J5gDNAO)5 1 ^^tdii, il^C^ 

h l/7h7ti?>7;W U7*777>-^3 >vi>^ 

7;^h (MILLIPOREttSO «:«^^^o f^, t^^f 
f>7t^7t;i/7;^hlt Bt^Uco 
ig^lE^J 1 

5'BGA GGA TCC CCG GGT ACC 

GAG CTC G A A TTC 3' 
[0 0 4 9] 'J**-b>«<0 9 6^^071/- f* 

©^*;i/5^:t:jE;;i/^s;-f ^ Kfbd»**i<0O. l m 

;u^i<i*»U 6 O'CT 3 0$M£*»Lfco 
tr^i-^y^a^ti^D N A3T 'J =f^— »*' (±IEJfi«E 
^ij 1 1 0 pmo 1 /ml 0. 1ml* 

UTV>^^>^7^;i/ (77>^) (7)fcCO^0D5 ?tr3-3t: 



(7) «HJ¥8-2 3 9 7 5 



(IW«l-5) Cfl«U 3 7-C"C 2KHBHSU 
fzo m&m, «S*0. 3mlT5, 6 0J:-<jft» 

cooso] ( 2 ) mm 

3%BSAS$ft (3% Bovine Serum Albumin (BSA) 
/0.2M NaCl/OlMTris HC1, 0.05% Triton-X-100) 0. 2 
ml*iO*.* 3 7-CT-3 0#>f h U&o B S 

^7 7^—- hjSMJ (I25pg/ml Streptavi 
din-Alkaline Phosphatase conjugate (CLONTECHfSi) /0 . 
2M Tris HC1, 0.05% Triton-X-100) 0. lml £flu* 

1 (0.2M NaCl/O.lM TrisHCl, 0.05% Triton-X-100) 
0. 3mlT- 1 0£^5o3lHJ8fc#U Etc, &#&2 
(0.1M NaCl/O.lM Tris HC1. pH9.5/50ml MgClz) 0. 
3mlt*lH]i5t^l^ £JK£Mft (lmg p-Nitropheny 
lphosphate disodium salt hexahyd rate/0. lMNaC 1/0. 1M 
Tris HC1, P H9.5/50ml MgClz) 0. lml*M, £ 

1 C/Tto 
COO 5 1] f?J6#J2 

(1) 7i'^D7 , l/-h±^M/7h7e> J >7;i/ 

II >«<!!> 9 6 5^*f i7D7l/- hO*oi;i/5 5t 

(IS**#^6-1 0) * Fffcd»*ttl© 

0. lmltfln*. 6 0tTl»>^^-hL 

fco ^i^i/^^^y— ^TJX&jtu ^hL/rhT^e 

^>7;^'j7t^77*-tf3>yay-haBI (12 
5pg/ml Streptavidin-Alkaline Phosphatase conjugate 
(CL0NTECH«i)/0.2M Tris HC1, 0.05% Triton-X- 100) 
0. lml^SQ*, 3 7XT*3 0^>^a^-hL 

tZo 

10 0 5 2] ( 2 ) tfttU 

(0.2M MaCl/O.lM Tris HC1, 0.05% Triton-X- 
100) 0. 3ml7? 1 0»^o3IbI«c»L. SIC. ijfeit 
Wl2 (0.1M MaCl/O.lM Tris HC1, P H9.5/50mlMgCl 2 ) 
0. 3ml-ClHi*»Lfc». S9«a ( (lmg p-Mitr 
ophenylphosphate disodium salt hexahydrate/0. 1M Na 
C1/.0.1M Tris HC1. pH9.5/50ml MgClz) 0. Iml£fl0 

©<8**a2(c^"r. 

[0 0 5 3] HlS£#i3 
S«!:LtM'J^U>li7'f^nri/-h (SUMIL0 



M ELISAS9 6 F71/- b type C (£&^-^7Y M± 

[0 0 5 4] J?SB0*|4 

«5. 7, 8, 9*fl!l,\ X1EM2 fcRia©fl»*fT o 

[0 0 5 5] ^36^15 

*U»aife7^^n7l/- McO. 0 1M<9HEP 
ES (pH7. 0) T-ftJRUfcACTH^T-^Ksr'J^f 
^- (^->'>a7ttS) «tt (lmg/ml) 0. 2 

mis^au is<sm **4»T, 

;i/"e«<-S»*, *Ig©AT CH^7f 'J ^T-^: 
»»Lfco C©afP*3Sa!)iSU*:. 7D7*>^» 
( 1 0%BS A£^tr0. 01MCOHEPES, pH 
7. 0) 0. 2mU^x;K:MU 3 7'CT'3 0^ 
Sje^-frfc. £x;KD*«*»T* 0. 0 1MCDHEP 
ES (pH7. 0) 0. 2ml*#i£U &#L£o C 
©af^*3l5ia9a8Ufc. #CA CTH7>)^ I gG (C 
YMBUS;WWx>^ 'J K*tH, lmg/ 

mlCD5 OX^'J-bD- $0. OlM^HEP 
RS (pH7. 0) 7? 1 0 0«£#IRL;fc*«0. lm 

***»T, 0. 0 1MCOHEPES (pH7. 0) 
0. 2 ml £#r£U ift»Lfco C<£af££ 3 \S» 5 S 
Ufeo flt^* I gGt^I gG-7i^'J7t^77 
3 > v h (Kirkegaaer & Perr^^ h U 

— «B. lmg/mlfiDSOX^nD-^S*) s 
0. 0 1MOHEPES (pH7. 0T* 1 0 0 0fg(C* 

&• i8»*it0. 0 1MCDHEPES (pH 

7. 0) 0. 2mUMUftrllfco CcDaf^^3[H] 

^oiSb^o o^juzmnmm (5 0mM^^is 

» (pHlO. 0), SmMMgClz, 5mMp-- 
hD7x_;i/iJ>i2th'J'>A) 0. Olml^jUn 

3 0*CT? lfirBIRjSS-e-*:. 0. lN^BthV* 
A*S*0. 2ml*il0^. R«*ff±**fc. i®*^: 
SD-T4 0 5 nmcot&iRffl^fflSLfco fel«^a^^ 5 

St. 

[0 0 5 6] HJfi«6 
^'JXf-l/> fcT— X [Poly(styrene-2% divinyl benzen 
e). 2QO-400mesh] 5 X Kfb^S^ 

K 2, 3, 4, 6, 10, IK 12, 1 3<D^SiWt 

(THFT- 1 0fg*«) 1 0 0mltc3 0#H»»tt 

6 o-c*?3i$[igiK*au *;psK^-f $ Kfb^«itta[ 
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i&ffimT^fctrt^v&aDNAt 

*f-7*7-r;i/*— T-38UU ^StK5 0 Omltm 

wtu dnah**-**?**:. &^t% nm&nt 
tf3>^i^— una. i*if*fTair\ as 

iS«3mlfc:j!ni;U 2KIBao*SaflD4 0 5 nmoqft* 
To 

[0 0 5 7] WS«7 

*n**iis** f£86#i 2 -efflux h h^t: ^> 
'J 7*-* 77^ — tfrivv^y— hM3mli: 

u is*5oomitm «»u ^hurhrt: 

X*»fctf:v^ H«S«l2i:H«t:j5fef**ffvv S®« 
S3ml (Ota*.* 2«pHa<3!)*«CD4 0 5 nm©«^JK 

To 

coo 5 8] mmms 

(1) PET7>f;[/A±AtODNA^ U rf"7— <OH^ 
U:n^W>^U7*U-h (PET) 7-fM$lc 
mx 5 cmeofi^JBClSMfu ceo 7 ;uA±tc#;U7K 

^ h"fb^«**l'-4. 6. 10-13CD^^0. 
5ml*^^>3-^-t»atfco C<D7-f ;UA*8 
0-CT3 0fl*a»U *;i/^^>r ^ KffrS^nfiML*: 

7^;i/A^?^fe„ trt^v^asnfcDNAtu jv— 

(M&mw lcol 0 0 pmo l/ml«tt**«0 

aSaS*S6LTV>^l^7>r;i/A (X^>£0 £*$CD#fZ> 
3 h^7n>; h U §1^1 O^HH^Ufco 
C0 0 5 9] (2) 1ft£B 
IftttJtt. CL0NTECH#<3DCENE-TECT Detection System£fl! 
l\ gfcf^fdU * CO Detection Protocol£t£o £<, J^TiC 

(a) 7oy*>^ 
^W7y^.^tDNAI«7-fMtA*lH 3%BS 
AB*2ml*ai;l* 3 7-C, 3 0.^>+a^-ht 

So 

(b) ^H/7h7^>7;i/*'J7t^77^3 
>^iy-h©»dBSA«**»§ll»**^ 

h7^y>7;i/*>j7t^77^-^3>v;ay-hS 

(c) 

ifci** 1 (0.2M NaCl/0. 1M Tris HC1, 0.05% Triton-X- 
100) CO 2 m IT 1 O4>-3r3 3 0ifciM-3, 
(d) ;<777-8j| 



i*fMt2 (0.1M NaCl/O.lM Tris HC1. pH9.5/50ml MgCL 
2) ^2mlfl0g»n, 
(e) 

SMS** (j5Ei*»2 (0.1M MaC 1/0. 1M Tris HC1. P H9.5 
/50ml MgCl2 ) 01ml + BCIPS« (50mg 5-Bromo- 
4-chloro-3- indolylphosphate/900mi Dimethylfonnamid 
e) 3. 2/zl+NBTi (50mg Mitro Blue Tetrazoli 
um/ 1.8ml 70%methanol) 6. 4 ju 1 ) lml^/JDX.. H 
fflOBfBf -e 3 B9fH*fifiJiS3 * 5 o 
(f ) 

J»**_»2 Cg**. 
[0 0 6 0] HSfc#J 9 

(1) PET±'\CO>C hU7h7^>7WJ*77 

*MS«3 £l^«co;£&T-£;i/#^>r 5 KYb-S1»«a 1 - 
4, 6. 1 0- 1 3**«L&7-f ;i/Alc x 7hU7h 
rtr^>r;i/* 'J^77^- tfnv^i^— 

(125pg/ml Streptavidin -Alkaline Phosphatase conju, 
gate (CL0NTECHS/0.2M Tris HC1, 0.05% Triton-X-10 

o) **;utfs;>r ^ Ffbd»T-saLfc7*;uA£:ieai 
£&31£SBLT^£^7^;i/A (7^>£0 fcl*5flD*5CO 3 

[0 0 6 1 ] (2) ttU 

(a) 

iSEif* 1 (0.2M MaCl/O.lM Tris HC1. 0.05% Triton-X- 
100) CD 2 m IT* 1 0^o3(Hiarf L£o 

(b) ^7 7 7-Sai 

&it*£2 (0.111 NaCl/O.lM Tris HC1, pH9.5/50ml MgCl 
2) (9 2mlT*l[n]«g|b£o 

(c) ft&ME 

^S?g$ft (8fe»*2 (0.1M MaCl/O.lM Tris HCi, pH9.5 
/50ml MgClz) COlml+BCI PjSt (50mg 5-Bromo- 
4-chloro-3-indolylphosphate/900ml Dimethylformamid 
e) 3. 2^1 + NBT* (50mg Nitro Blue Tetrazoli 
um/ 1.8ml 70%ethanol) 6. 4/zl) lmlOOt S 
3J9H#8fiKJi6S-£&. 

(d) *§JH 

sm^^2^7fsf o 

[0 0 6 2] !fefite#i 1 0 

(1) ^ 7^±-\<OD N At U ^7-Oi£ 

^ffi#]3 fcH«cD*iS-e^f5^«flSt:A;i/*w s Hb 
^3**1-4, 6. 1 0-1 3*««U SU6«3 4: 
mmom&iljL i) DNA^iSLft, 

(2) 4*m 

»*a2(cs-r« 
[0 0 6 3] mmm 1 1 

(1) #5X±^C0;* b l/7h7^y>7M 'J**7 

iaii«3 iiRHiosiSTif^^affiic i o%7j;u^^-r 



0) 
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(2) *ta 

*»2 tcsvr o 
[0 0 6 4] nmm 1 2 

( 1 ) m&±^<D dnatT'j 

(2) tftfcti 

SIM«3fcPI«<0»aiC«t!)iBSDNA*tjkUlbfc. IS 
**«2£S*r. 

(0 0 6 51 mmm 1 3 

(1) ^±^7hi/7h7t:^>7;i/*v^77 
f55fi«3 kmmtoH&vmwLsast. 1 0 ^ 

Kfti*»**l-4, 6, 10-13tMU 

4 tmmcDj3&i£.& h i/7h7ei;>7;i/* i i^ 
7 7 ^ — tf > i >r - h * @ « u tz o 

(2) «kU 

£^2 tC^^o 

[0 0 6 6] ft, ±I2^«i^J 8-13 £ovvt\ &*<Z) 
S«±cD*ail^^ffl^Ufei:C5 0. 5- 1 umT-& 

2 10 0cm- lf*X©*;i/#$;>f 5: KCWIfOQiRJRtf 

[0067] mmm 1 4 

(WhatmanttSL ^tt#^4 2) ^ K 

S*ftK 2. 3, 4. 6, IK 10, 12. 13<£# 
JR« (THF7J2 0«#fi) *C10#IB««L/fc«, 6 
0-C. 3 0£>limKMU ^ fta&tMMZte 

a$i^u «*tiaufco «s«*a2ics<-r. 

[00 6 8] HJfi^J 1 5 

JfcKMl 4i:HiSt:j:?)f¥j«u&*;u*s;Y 5. Ffb6« 

fe d «s*a2^^f . 
[0 0 6 9] nmw i 6 

^D7^H- (»±7^;UAtt«, FR^-f 7", 
SO. 7x*m) t*;u*^-f * Mtd*MW*K 2. 
3. 4. 6, 10, IK 12, 1 3(DHmWL (THF 
t*2 0fg*W 10»IH«aisft:gL 60^30^0 



-f -tf— > 3 > 4 Molecular Cloning 9.31-9.51 (Molecul 
ar Cloning, a laboratory manual second edition, co 
Id Spring Harbor Laboratory press 1989)£££oTff 

[0070] mk«wt. dna»?iv-*- <s» 

iHttS!, DMA MW Satndard Markers, A -Hind III Diges 
t) l^ff*lX7*a-^y;i/««»ilf'e»llL,fc« 
CcO^vruXC^r^tf^'J h7>^77-lL 
T% ADNA (SMBttBk bacteriophage Ad 857 S 
am7_NAs) &26.tC,._ STRATACENEttS, Random. primerBri 
otinylation Kitiffi^TfEH Ufc >fb^D — ^ 
0. 5^g^M7'J^Xlfeo l^s h?>777- 

Wrt^tz* &ttJfcfc, STRATAGENEttSJ, Flash . 

(fiflttfflR) Detection System^ J: 13 fro fe 0 -£C0i|g 

[0071] ttmm i-i5 

*;M*s;>r 5 Kfb^4#^fc^flMiS*fS»i« l - l 

[0 0 7 2] 7 DNA©#U) 

©YbSMB X & ®^{bcDH) 

77-^^-M13mpl8C0lac' Z««*«> 
T;i^^n — - >^-tfY h 2 9 b a s e**g 

U DNAl^SSS (MILLIFOREttlL Cyclone Plus DNA/ 
RNA Synthsizer) C<tD, JUT<0«aEW©D NA*-& 
SgLfeo C©^«DNA©3' **8A>*> 2#B<OEW© 
ffiBttt, ISWIC^ h l/7h7t^>7M V 

? r 9 > v i y - h ^ > j \$ * ns^-r S fz&> {Z , 

W>7t^7t;t/7;^h (MILLIPOREttli) 
4. 5* 7;>"J>A- (MILLIPORE^®!) 

BT'7;y 'J H2N-T-7n0fe o 
%££^J 2 

5* H2N-GAG GAT CCC CGG G T A 

CCG AG C TCG A A T TBC3' 
[0 0 7 3] #'J^f l/>l|7-f^P7U-h (SUMIL0 
N ELISAm96FTU— hType A (Qj&^-tU htt«, 

(2%^;i/^;i/r;i/T r t: k/p 
BS«I«« (pH7. 4) 040. Iml^o^ri 
SB"C2»IH»BUfc. 7kT2-|lliJ6»a, ^^VJ 

>*-§i - e*f->i«D n a* y jt-s» (±ia 
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ifi«E?ij2©i opmo i/m imBL&mmmm) o. isaic^t, 

lmU2%m;i/7;i/ft Kias^x;u5 ?a; (am (0 0 7 4] 
«1-S) CMU 3 7-CT2^ISI,fe. fttU [SI] 



CS2] 



air 








R*K (Aba. ) 


WW 
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D N A 
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± 0 . 7 
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DNA 


1 0 0 


1. 5 
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1-4, 6, 
1 0-13 


ps*e-x 
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0. 5 
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PSfi 


DNA 
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1-4, 8, 
1 0-1 3 




DNA 
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1-4, 6, 
10-13 
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1 0 


1-4. 6, 
1 0-1 3 




DNA 


o 


X 


1 1 


1-4, 6, 
10-13 
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X 


1 2 


1-4. 6, 
10-13 




DNA 


o 
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1 3 


1-4, 6, 
10-13 


«* 


Wfc-tt* 


o 


X 


1 4 


1-4, 6. 
1 0-13 


flUR 


ON A 
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1 5 


1-4, 6, 
1 0-13 
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[&WB] ¥fig6f£832 30 

[4ftIEtt*JflS«] 0 0 0 4 
[HIIErtS] 

[ 0 0 0 4 ] X. «WTtt. 

1. 5* 

(P. J. R. Day, P. S. Flora, J. E. 
FoxV'M. X WaTke r~ B i ochem. 
J. , 278, 735-740 (1991) #as) ^CD 

(ft, C©as««cJBr5flh©»ifi«c-3t^rtt, Sore 
n R. R, Met te R, L, Svend E. 
R, Anal. Biochem. , 198, 138-1 
42 (1991), Jonathan N. K, Jos 
eph L. W, Joseph P. D, Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 1 5,2 8 9 1 - 
2909 (1987), Allan J. M, Jeff 
rey R. B, Terence W. P, Bioche 
m. J. , 191, 276-279 (1990) J. 
A, Running, M. S. Ureda, Biote 
chnirues, 8, 276-279 (1990)* 
£ia382*vC^£o ) 

2. -hn-tr;i/Q-^x{i^-Y n>jR±tcuVBBj^^v^ 

i*mmamizjLi)&m*:®immfg. (j. sambro 

k, E. F. Fritsh, T. Maniatis, M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss, Second Edition, page 2. 
109-2. 113 and page9. 36-9. 
4 6) ^^nTl/-h±£1&JIiRa2^TH 
& (G. C. N. Parry, A. D. B. Malco 
lm, Biochem. Soc. Trans. , 17, 
230-231 (1989) ) T 3 HS 

[«M*IE2] 

immMSLmsz} ooeo 
[»ie*&] *x 

[0 0 6 0] nmm 9 

(i) PET±^7hurhrt:^>7;i/*';^^7 

4. 6. 1 0-1 3*»«bfe7>f ;i/AlC, ^M/7h 



( 1 2 5 p g/ml Streptavidin-Al 
kaline Phosphatase con jug 
ate (CLONTECHIi/0. 2MTris HC 
1, 0. 05% Tr i t on-X- 1 0 0) 

D^hU ^MT* 1 O^BiSUfc. 
[^figffijE3] 

[MIEMftflS«] 0 0 6 2 

[0 0 6 2] f*US0»J 1 0 

(1) ^5^±-\CDDNA^-'J^V— 
»K«l8i:H«©*iS'e*^^aaBlcA;u^s;-f = Nb 
d«*»l-4. 6, 10-13^MU ^»J8i: , 

(2) «kU 

j|i8fi«8i:H«<0*iS«cJ:t)H*DNA4*fflLfc« 
m^a2tC^^- 0 

[¥S8$iIE4] 

[*IIE*f*8lg£] S8*fflS 

[4fIEMft9(S«] 0 0 6 3 

[»iE»tt] 5gJg 

[0 0 6 3] £L8fi0iJ 1 1 

(1) ^7^±-\£D7hl/7h7^^>7^'J*^7 

9 fcHt»©*ttt:J;6^ hu7F7^>7;i/*V^ 

(2) *a 

ij*^77?- tf3>'>*i^r— htftffiUfco 
£S2£^-fo 
[*R*IIE5] 

[«iE^a*a*] 

[»lEikt»9IB«] 0 0 6 4 

[she;***] gee 
[0064] mmm 1 2 

(1) »fi±A,©DNAt'J^7-©iS 

mmm s tmm&x&T-m&mmt 1 0 ^ 

Kfb^«5S«l-4, 6. L0-134MU MMM 

(2) ttm 

*96«8i:iiI«(D^i6tc:<t0iiiSDNA^tttBUfeo IS 
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immtt&mB£] ooes 
[mm?!®] 

[0 0 6 5] mmm 1 3 

(l) mfiLt^tDz b uxhrtr^vTvu* y*^77 



Nb£*i**l~4» 6, 1 0~ 1 3 £&5U fSSSM 

<2) tutu 

£S2 C^-T. 



[&UB] ¥filc7*P8E2 3B 
[3^*IIE 1 ] 

C«IE«Sl«a«] 00 0 5 
[000 5] 

[SSfEtflSifeUJ;? hTaaiffl] L*»L£#e>, ±32© 

BH3 CN3?©«fc^^«S!gS®i|J-f M 
*«^X^ Hi#*rt> UTHsSfb L J: o tfS^ttx 

*A£ftfc^t6£l^±*i6§^£S3IiT-^LTHS{bT-5 
[ffIE#f«JI£] ft«ffi« 

imsEtt&mszi 0015 

[ttJE2r<fi] XX 

[0 0 15] ±Ka&W<DJBtti:UTHu 74 ;u 

hCDffl^CD^ffi, T^^^l/ri/— h©X h 
«h 7 7U-K X7-T 

C¥«MiE3] 

[*t'jE*fttSS*] f^#ffl» 

imiEMmms^] 0019 

[SSIETJiS] 
CttlEftS] 

[0 0 19] X, SSJC««l?nSCi:-C*5AS, C© 
f6C*;l5(§tf.lt*JfcLTtt. -OH. -NHi, -CO 



OH, -SH, -NH7;u*;U5l5SI64*rT-afl5d«JiW 1 

TffiffltCSiitT * * -f V iO* * - h £J|IKb6fefi> 6 ft* 

£ix-St>©T?* 

immH&mmz] mm® 
[mmtt$.®sz] oo52 

(0 0 5 2] ( 2 ) tttU 

&8>*S1 (0. 2M NaCl/0. 1M Tris 
HC1, 0. 0 5%T r i t on-X- 1 0 0) 0. 3 
ml-e 1 0#T3TP3[s]Sfc#U It, «if«2 (0. 1 
M NaCl/0. 1M Tris HCl,pH9. 
5/5 OmlMsClz ) 0. 3 m 1 f 1 Life 
i< SSiSSl (lmff p— Nitrophenylp 
hosphate disodium salt he 
xahydrate/0. lMNaCl/0. 1M T 
ris HC1, pH9. 5/5 0ml MgCh) 
0. lrnUM, £HT2B3IIMSfifijS;*-frfc. 21$ 

[WMKE6] 

MjEttftwiis] 

miEtt&.mg%] 0072 

[*fIE;SiS] 3CM 
[ffiiErtS] 

[0 0 7 2] Jt«m 7 «*#i£lC<fc.5DNA©t&ffl) 

77-y^-M13mpl8©lac' Z^SE*© 
T7l/*-*n— =.>W4 h©(fa»e>2 9base$I$ 
U DNA^« (MILLIPOREttS. Cycl 
onePlus DNA/RNA Syathsize 
r) UlT©igaE5»J©DNA££7£l,;fc. COD 

£fi2DN A© 3 ' 2#B©KyU©{CS£tt, jg 

*WCX HU7h7t:i' > /7WJ7t7,77^-tf3 
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Z.7*J\s7 3.74 f* (MILL IPOREttll) 

5* JfcSSlCtiU 7* $ V 'J >*- (MILLIPOREtt 



5' H2 N-GAG GAT CCC CGG GTA 
CCG AG C TCG A AT TBC 3* 



(72)*HB# IB* 

*^i?Si:iKB»f#SRBr 1 -is- 1 g « 

(72)S8i8# S- 

m^iPjeiiEBSf^fflr i-i8-i b« 



(72)#gBB# SffiSI £|g 

^^SPSAEBff^fBT 1-18-1 Bit 

3ftJf*iPJ£:&KS*f#5fc»r 1-18-1 em 



